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299-E28-18 (A4821)

Log Data Report
Borehole Information:
Borehole: 299-E28-18 (A4821) Site:  216-B-62
Coordinates (WA St Plane) GWL! (fty: 295.6 GWL Date:  12/04/06
North (m) East (m) Drill Date TOC Elevation Total Depth (ft) Type
136767.778 573104.076 07/69 695.90 ft 330 Cable
Casing Information:
Stickup Outer Inside
Casing Type (ft) Diameter (in.) Diameter (in.) Thickness (in.) Top (ft) | Bottom (ft)
Welded Steel 0.5 65/8 6 5/16 0 330
Welded Steel 2.7 55/8 5 5/16 0 237
Borehole Notes:

Casing diameter and stickup measurements were acquired using a caliper and steel tape. Measurements are
rounded to the nearest 1/16 inch. Logging data acquisition is referenced to the top of casing (TOC).

The “Well Construction and Completion Summary As-Built” reports grout between the 5- and 6-in. casing

from the ground surface to 237 ft. The 6-in. casing is perforated from 260 to 325 ft.

Logging Equipment Information:

Logging System:

Gamma 1E

Type

SGLS (70% )
SN: 34-TP40587A

Effective Calibration Date:

05/02/06

Calibration Reference:

DOE-EM/GJ1200-2006

Logging Procedure:

HGLP-MAN-002, Rev. 0

Logging System: Gamma 1C | Type: HRLS (planar) SN: 39A314
Effective Calibration Date:  11/22/06 Calibration Reference: HGLP-CC-04
Logging Procedure: HGLP-MAN-002, Rev. 0
. Neutron Moisture
Logging System: Gamma 2M Type: SN: H340207279
Effective Calibration Date:  08/02/06 Calibration Reference: DOE-EMGJ1283-2006
Logging Procedure: HGLP-MAN-002, Rev. 0

Spectral Gamma Logging System (SGLS) Log Run Information:

Log Run 3 4 5 6 7
Date 11/30/06 11/30/06 11/30/06 12/04/06 12/05/06
Logging Engineer Spatz Spatz Spatz Spatz Spatz
Start Depth (ft) 120.0 113.0 35.0 295.0 181.0
Finish Depth (ft) 112.0 34.0 3.0 180.0 119.0
Count Time (sec) 100 20 100 100 100
Live/Real R R R R R
Shield (Y/N) N/A N/A N/A N/A N/A
MSA Interval (ft) 1.0 1.0 1.0 1.0 1.0
ft/min N/A N/A N/A N/A N/A
Pre-Verification AE206CAB AE206CAB AE206CAB AE207CAB AE208CAB
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Log Run 3 4 5 6 7
Start File AE206000 AE206009 AE206089 AE207000 AE208000
Finish File AE206008 AE206088 AE206121 AE207115 AE208062
Post-Verification AE206CAA AE206CAA AE206CAA AE207CAA AE208CAA
Depth Return Error (in.) N/A N/A -1.8 -2.5 N/A
Comments No fine gain Dead Time > 40 .Fme gain No fine gain No fine gain
. adjustment after . .
adjustment percent ~089 adjustment adjustment
Log Run 8 Repeat
Date 12/05/06
Logging Engineer Spatz
Start Depth (ft) 142.0
Finish Depth (ft) 112.0
Count Time (sec) 100
Live/Real R
Shield (Y/N) N/A
MSA Interval (ft) 1.0
ft/min N/A
Pre-Verification AE208CAB
Start File AE208063
Finish File AE208093
Post-Verification AE208CAA
Depth Return Error (in.) -0.5
Comments No fine gain
adjustment
High Rate Logging System (HRLS) L.og Run Information:
Log Run 9 10 11 12 Repeat
Date 12/05/06 12/06/06 12/07/06 12/08/06
Logging Engineer Spatz Spatz Spatz Spatz
Start Depth (ft) 43.0 60.0 113.0 45.0
Finish Depth (ft) 35.0 42.0 59.0 37.0
Count Time (sec) 300 300 300 300
Live/Real R R R R
Shield (Y/N) N/A N/A N/A N/A
MSA Interval (ft) 1.0 1.0 1.0 0.5
ft/min N/A N/A N/A N/A
Pre-Verification AC165CAB AC166CAB AC167CAB AC168CAB
Start File AC165000 AC166000 AC167000 AC168000
Finish File AC165009 AC166018 AC167054 AC168016
Post-Verification AC165CAA AC166CAA AC167CAA AC168CAA
Depth Return Error (in.) 0 0 0 0
Comments . . Fine gain Fine gain
I\;gjﬂ;?niz::l igjf;;fni?? adjustment after | adjustment after
file -020 file -008
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ing System (NMLS) Log Run Information:

Log Run 1 2 Repeat
Date 11/22/06 11/22/06
Logging Engineer McClellan McClellan
Start Depth (ft) 295.0 240.0
Finish Depth (ft) 230.0 230.0
Count Time (sec) 15 15
Live/Real R R
Shield (Y/N) N N
Sample Interval (ft) 0.25 0.25
ft/min N/A N/A
Pre-Verification BMO021CAB BMO021CAB
Start File BMO021000 BMO021261
Finish File BMO021260 BM021301
Post-Verification BMO021CAA BMO021CAA
Depth Return Error (in.) N/A +2.0
Comments None None
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Logging Operation Notes:

Logging was performed in this borehole with the SGLS, HRLS, and NMLS. Logging was conducted with
no centralizer on the sondes. Measurements are referenced to the top of casing. Repeat sections were
collected in this borehole to evaluate the logging systems’ performance.

Analysis Notes:

| Analyst: | Henwood | Date: | 03/13/07 | Reference: | GJO-HGLP 1.6.3,Rev.0 |

Pre-run and post-run verifications for the logging systems were performed before and after data acquisition.
Acceptance criteria were met for all systems.

A combined casing correction for 0.625-in-thick casing (0.3125+0.3125 for the 5- and 6-in casings) was
applied to the spectral log data (SGLS and HRLS) to 237 ft. Below this depth, a correction for a single
0.3125-in. thick casing was applied. The neutron moisture logging data were acquired from 230 to 295 ft.
Data were corrected for a single 6-in. casing to derive volumetric moisture. However, the correction for the
double cased interval from 230 to 237 ft is not accurate and the data should be considered for relative
moisture content, only.

SGLS and HRLS spectra were processed in batch mode using APTEC SUPERVISOR to identify
individual energy peaks and determine count rates. Concentrations were calculated with EXCEL
worksheet templates identified as G1EMay06.xls and G1CNov06.xls for the SGLS and HRLS,
respectively, using efficiency functions and corrections for casing, water, and dead time as determined from
annual calibrations.

Very high gamma activity in the borehole required data to be acquired with the HRLS. Where full energy
photo peaks from the SGLS are not exhibited in the spectra or high error is observed, HRLS data are
substituted to provide the best representation of the contaminant profile. This generally occurs at about 80
percent SGLS dead time.

Results and Interpretations:

Cs-137 is the manmade contaminant detected in this borehole. Cs-137 is detected in a high activity interval
from approximately 35 to 113 ft at concentrations ranging from 200 to 9,000 pCi/g; the maximum
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concentration is observed at 43 ft. Cs-137 contamination is also observed from approximately 114 to 145 ft
at concentrations less than 2 pCi/g.

The Radionuclide Logging System (RLS) was used by Westinghouse Hanford Company to acquire spectral
gamma data in this borehole in 1992. A comparison of these data (after decay of Cs-137 to 2006) with the
current SGLS data, indicate some differences in calculations of Cs-137 concentrations. These differences
could be the result of applying differing methods for corrections for dead time and casing, insufficient
counting times, broadening of spectral peaks in the high activity zones where it was necessary to utilize the
HRLS, or other problems. The profiles are sufficiently consistent that it is believed there have been no
significant changes since 1992. Total gamma data acquired by PNL in 1982, also show approximately the
same profile as in 1992 and 2006.

Neutron moisture measurements indicate some variability.

The repeat sections for the SGLS and NMLS indicate good agreement for the naturally occurring,
manmade radionuclides, and moisture.

List of Log Plots:

Depth Reference is top of casing
Depth Scale - 20 ft/inch except for repeat logs

Cs-137 (662 keV)

Natural Gamma Logs

Combination Plot

Combination Plot (0-300 ft)

Total Gamma & Dead Time

Total Gamma & Moisture

Cs-137 (662 keV) SGLS/RLS Comparison
Cs-137 (662 keV) Repeat Section

Repeat Section of Natural Gamma Logs
Moisture Repeat Section

' GWL — groundwater level

Page 4



established 1959
HGLP-LDR-067

299-E28-18 (A4821)
¥7Cs (662 keV)

toller

Hanford Office

(189y) ydeqg

o o o o o o o
o o o o o o o o o o -~ N [3p} < o] ©
~ N ™ < T} © N~ (¢} (e} ~ ~ ~ ~ ~ ~ ~
| | | | | | | | | | | | | | |
rr—r—rrrrrrrrrrr-rrrr-rr-rr-r7r T 7T T 7T T T T
4 - ] — — ]
= ! ! ! , ! , 3
= ! ! ! ﬁ ﬁ | =
- , , , & @ , —
I D N DU < S IS Mo - == - Sl e N IR S b, NN ERN i I T R
= , , I o x|l =
= , , , O |l —
— , , , o= I
B , , , oxo |l N
=E———4——F———— === H———4
= , , ! 388! 5
— | | | SRS | -
— , , | A —
- -1 144+ ‘el ____41 [ | _|
S | | , | | , | | = s [ =
= , , , , , , , , , 3
— , , , , , , , , 4 , .
, , , , , , , , ,
=4 ——f—f—+ + + + + \\\T\\LW\\M
= , , , , , , , , ! ! ! ! , 5
o000 do% g0000k0000000 0o | , , , , , , , ! % 0 | o0r ]
= , , , , , , , , , , , _m_%? ofeo —
N I O | | | | | | | | | | | [
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [
o o o o o o o o o o o o o o o o o
- 5% ® < e} © = o > =) = S ® s © ©

(189y) ydeqg

104

pCilg

100

10
= Top of Casing

Zero Reference



established 1959

toller

Hanford Office

HGLP-LDR-067

299-E28-18 (A4821)
¥7Cs (662 keV)

(199y) ydeq

o o o o o o o o o o o o o o o o o
[Te] [(e] M~ [o] (o)} o ~— N (a2} <t Yo} [(e] N~ o] ()] o ~
~ ~ ~ ~ ~ N N N N [a\] N N N N N [4p] (40}

| | | | | | | | | | | | | | |

[ I [ I [ I [ I [ I [ I [ I [ I [ I [ I [ I [ I [ I [ I [ I [

-ttt -t - -+ -+ - — ] —— — ]
= | | | | | | | | | | | | | | | =
— | | | | | | | | | | | | 1 | | ]
— | | | | | | | | | | | | —~ —~ || —]
S S AR A A A IS AN N N SR S R T N
= , , , , , , , , , , , , O [l =
= | | | | | | | | | | | | n Lo |l ]
— | | | | | | | | | | | | I | -
B | | | | | | | | | | | | Qoxao|l 7]
="ttt == =2 =2 H———g
E | | | | | | | | | | | | 8888 3
— , , , , , , , , , , , , e s || -
— | | | | | | | | | | | | A | —
I DU [ S A AN SN RUN N I SR SN S L
= | | | | | | | | | | | | ¢ o ® o | 3
- | | | | | | | | | | | | | -
— | | | | | | | | | | | | T T | n

| | | | | | | | | | | | | | |
gttt —— = ———f———t———f ———p———p—————— |~ — |~ — ——|——— =
= | | | | | | | | | | | | | | | =
[~ 00004, oooooo%o oooooﬂu&mooooococ%ooooooooowooooooooo&ooooooooo%oooooococ&ooooooo | | | | | | | -
foo | To | | | | | | | a&oooooaooowoooooooo%%oooooo%oooocoooo% 0900%994000 | —

| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

[ [ [ [ [ [ [ [ [ [ [ [ [ [ [
o o o o o o o o o o o o o o o o o
Yo} [{e] N~ o) » o ~ N ™ <t o] [{e] N~ [ee] (] o ~
~ ~ ~— -~ Al N N N N N N N N N N ™ ™

(198)) yideQ

104

100

10

pCi/g

= Top of Casing

Zero Reference



established 1959

toller
Hanford Office

HGLP-LDR-067

299-E28-18 (A4821)
Natural Gamma Logs

(189)) yrdeqg

*2Th (2614 keV)

0
-1+ 10

o o o o o o o
) < Irs) © ~ @ >
|
[
|
|
|

?®U (1764 keV)

— |
eF——t——t——=r
oL
——
%| _
>+ 10
AWIILII+IIT
S | | N
004,0400$00x0P000PO00OPO
o o o o o o o o o o
-~ N [Sp] < Te] © N~ @ (&)

(188)) yrdeq

100

o
o
~

o o o o o
N ™ < 0 [¢e]
-— -~ - ~ -—
| | | |
| T |
| | | |
| | | |
-IIII_II [
,__ B
i
o ] Wi
I
:$ i
3 |
“ozooow:oooodvo oonr % nwo co+o oon_v ooon_ro oon_undoo
|
.MEﬁ
=‘ -:nm“‘rk-‘s-y_
T T
_ |
S e e e
0 0000dh000POc00PoooaPo000; oooﬂ
o o o o o
N © < 7ol ©
~ ~ ~ ~ ~

10 15 20 0.0
pCi/g

0.0 0.5

15 20 25

5 10

0

pCi/g

pCi/g

= Top of Casing

Zero Reference



established 1959
HGLP-LDR-067

*2Th (2614 keV)

U (1764 keV)

Il

23

299-E28-18 (A4821)
Natural Gamma Logs

)

V

40K(1461 kel

toller

Hanford Office

(198)) yideg

o o o o o o o o o o o o o o o o o
Te) © N~ [ee] (o)} o — N ™ < Yo © N~ o] (o] o ~—
-~ ~ -~ ~ -~ N N N N N N [a\} N [a\} N ™ o
| | | | | | | | | | | | | | |
] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
| | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | |
- -4 1]
[ , , | , | | | , , | | | , ,
| | | , | | | ) | | | , , | | , |
| | | | | | | | | } | | | | ,
P (Y e T el b oLyl N IR R ATLI Tele 0[P Tye - [ ([T THI0| TIso! | [Toteritif [oa/Ll [\ AToRT 1414 [Une ¢TI La PN LRFT @ FUPT@/EONTY )
| | | | } | | | | | | | | | |
- | | | | | , , , | | ﬁ | | | | |
RGN e PR G el s P s R S8 S T W G TS R (o A
I [ I [ I [ I [ [ I [ I [ I [ I I I [ I I I [ I [ I [ I [ I
= | | | | | | | | | | | | | | —
O O ) A1 ekl
| | , - | | | | | | | m_
— , | | | , , —
EET e e
_ g _ Jil ey \ ] .,; |
:__"_ ! {_: Ihid _. i ‘_____gz_g Ty ,_? ,m-g. ___. i, g_, ,_g ___m; |
- g N 0 .0 | 3 - ll T ]
.,.» 0o Oo (o) 70000 0000% o OOOAVO o o 070 OO«O Og) oooo.voo O:e ogm &Oo oo O:oaooooooﬁooc ooo 9 OOQ@LN OOO 7 —
| | | | 1 | | | | | | | | | | | | ol | °1 | | | |
4 [ I [ I [ I [ I [ I [ I [ I [ I [ I [ I [ I [ I [ I [ I [ I
| | | | | | | | | | | | | | 1
s-r‘._._ ._‘—-c - - +— — =t T‘i“%“T‘l“%“T‘”
— h Ai.-%..._ré -..E L1 ,.S. “m..-s."“m..m .“n._. A ,T . % == ,J\ .“,q | ,.‘m.. _ ,T _
vy, iy r y = T o !:IP..“
ERER R s i iFr e
"J“ﬁ““J“ﬁ“T J“# = 4 R T T T T T
I | | | | | | | | | | | | | 1
"L“iT"T‘i“iT“T‘L“iT“T‘L“iT“T‘L“lT“T"
— | | | | | | | | | | | | | | | —
0000$c0 O h%ooooﬂvoo o%ooooﬂvoo@ Jgoooﬂvoooowooooﬂvooooﬁ#ooooeoooowoooo«roo ow ©ooboo owoooo&oo % 0ood A#o o ogwooo dooo Jf & 0% oadoco w ob * |
o o o o o o o o o o o o o o o o
© N~ e} ()] o - N ™ < Yol [{e} N~ o0 [e] o -
~— ~ ~ ~ N N N N N N N N N N ™ ™

150

(198)) yrdeg

1.5

1.0

pCilg

05

15 20 0.0

1.0
pCi/g

0.0 05

15 20 25

pCi/g

10
Top of Casing

5

0

Zero Reference



(1994) yideq e o o
o o o o o o o o o o -~ N
o -~ N [s2] < n o N~ e} (o)} — ~ ~
—
oL PR T
| =}
N S | A R NN N N I _ _ _ _ _
% P=1 'S r | I T T M = T T
Yy & 2L I | | | | [ I |
~ _ _ _ _ _ | 233 | | _
S a [T I L1 =88 I
-= -
= . nnn S
= a T I I I T T =222 I I )
3 00K
™ - [(v ] 8 | | 7SSH | |
b ) e | | | |
u I gt 1 .. 2
) | N
o Aﬂ.oa\ | |
- | | T
=l L Lo L 3
A © | | 8
o | | |
c , | | | | , o
o | | | | | | | |
T T T T T T T T T T 1
- , , , | | , ,
m or , , , , [ , ,
, , , , | , ,
— T T T T T L R
~
L o
m )
o
o F
(&M
N
— —
- S
N eyl b
0 o
©
< =
~
~ 5
0 3
-
)
N 3
< W =x
ﬂ.a..f_ 1 m
€ w =2} <
mum.., o
N
a6 <
Z_I.u 5
)
=
| & 2
~ | T 0o
TG
€2
c o
Wd I |
© | |
x | | | | | | | | | |
Lo I N AN T N N NN R N B B |
[ [ [ [ [ [ [ [ [ [ [ |
o o o o o o o o o o o o o

‘150

150

100
cps

cps (linear

10" 102 10° 104 105 10° 107
cps (log scale)

pCi/g

= Top of Casing

Zero Reference



established 1959
HGLP-LDR-067

Plot

299-E28-18 (A4821) Combination

toller

Hanford Office

Manmade

198}) yydeq

160~

o o o o o o o o o o o
T § &8 § B = 2 2 & I § §
"+ttt ++—+++t
ol T T T T T
= _ _ _ _ _ _ _ _ _ _ _
|7, S S — ——— e W S N N S ——
5 r | | T T M = T T T [
L [ _ _ _ _ - _ _ _
= _ | _ | _ 1| 239 | | _ | _
Lo W EEE L g
[PRHN)
f f f f ' T Taor 7 T T T
ol | | | | | HH3QE | | | | | i
| | | | | | | | | |
A R i R LS S s s e
®© | | | | | |
o , , |
o I s a
8 |
o , . =
= |
|
T
|
,
|

%0 (1764 keV) **Th (2614 keV)

V‘
)
X
~
©
<
el
X , , , , |
< | | | | |
, , , , ,
T —F—F—F—F—F =T S F9—==
o | | | | | | | | | R
Ot-——+———F———pF———F———F———f—————————————| o
9 , , , , , , , , , © ,
ST~~~ & -
S | | | | | | | | | 81
=1 A [ B
kel | | | | | | | | =
| e e I A R B T
@E Tttt 0N et e
14 , , | , | | | | | |
T N I I T I T AN AN S B |
[ [ [ [ [ [ [ [ [ [ [ [ 1
o o o o o o o o o o o o o
~— N (32} < wn o N~ [ee) (] o ~— N (2]
- - - - - Tesy) Qideq — -~ 134 N N I3

150

100
cps

300,

250

cps (linear

200
cps (log scale)

10" 102 10° 10* 105 106 107

‘150
1.5

1.0

pCilg

0.5

2.0‘
0.0

1.5

1.0
pCilg

0.5

Top of Casing

pCi/g

Zero Reference



established 1959

toller

Hanford Office

HGLP-LDR-067

%mmt mvamn_
[<*)

290

220
———230

Moisture
I
I
—

~

N
|
I
|
|
|

———- 320

Total Gamma

2%y (1764 keV) ***Th (2614 keV)

299-E28-18 (A4821) Combination Plot

, |
| |
| | | | | | | | | | |

— I I I | I I I I I

SH , |

O | |

X

A

O

<

-

X< , |
S | | |
| | | |
T FF L fF-FF -] £ =

% | | | | | | | | | )
© o e & [

T = o o [ P e o | P
© O = = = = = [ | | | HN -

- | | | | | | | | | |
Ece——r—-r——r——Tr— 11717 L 1
GOE bbb
s © [ [ [ [ [ [ | | |

SE e

1 [ [ [ [ [ [ , , | ,

| | | | | | | | | | | | | | | | | T |
[ [ [ [ [ [ [ [ [ [ [ [ 1
o o o o o o o o o o o o o
N Q S & Q & S & S p S 3 3
Tesy) fideq

10

300,

(150 200 250
cps (linear
1.0 1.5 ps ( )

|
pCi/g

0.5

2.0‘
0.0

1.0 15
pCilg

| 0.5
20 25

|
15
pCi/g

|
10

10°
pCilg

= Top of Casing

Zero Reference



established 1959

toller

Hanford Office

HGLP-LDR-067

Plot
Total Gamma

299-E28-18 (A4821) Combination

cmm% yided

Moisture

o o
o O [ce]
= = =
IS B e e e e 2

| | |

| | | b

[0}

|._.|| I 1 o 8

o

= @

| T~ a
_ ngg
£ 006

| S o

n 0w ] S

I N s R | 15} -

| [ONON4 ©

wnI =)

o

252 ew

29 - Q

f= AS

= [=Xe))

9o

o B+ o —

RO wm

o ©

o

o _

Efiregs

pCi/g

2%y (1764 keV) ***Th (2614 keV)

K (1461 keV)

40

Manmade
Radionuclides

S 2
) 5
M ©
N O
) k]
[72] Q.
© P
5
- 2 1]
. , , I I = I
A YTTENs L dg =
[}
, , , , , , = 5
| | | | | , [ P
I I I I I I I 1 2 K
o o o o o o o o o o
o [<e] o N < © [ee] o =
Q1 ~ N N N N N o Q
2Q N




established 1959

toller

Hanford Office

HGLP-LDR-067
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